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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SINGLE CRYSTAL WAFERS APPLIED
FOR SURFACE ACOUSTIC WAVE DEVICE

SPECIFICATION AND MEASURING METHOD

FOREWORD

A PAS is a technical specification not fulfilling the requirements for a standard, ade available to the

public and established in an organization operating under given procedures.

and has been processed by IEC technical committee 49: Piezoelectric and dj i eguency control

and selection.

2)

3)

4)

5)

6)

The text of this PAS is based on the This PAS
following document: publication bythe

Draft PAS f\\)l%pﬂt c%\otmg
agis0aPas /N SN 2 [ dumiared
N/

The IEC (International Elggtroteghnic ] i orldwide organization for standardization comprising all
national electrotechnical cp i t ittées). The object of the IEC is to promote international co-
operation on all ques{ions gonce } 2 ionN\ip the electrical and electronic fields. To this end and in addition

¢ S bi dards. Their preparation is entrusted to technical committees;

3 dealt with may participate in this preparatory work. International,
governmental and no S liaising with the IEC also participate in this preparation. The IEC
collaborates closely x ionaNOvr@ganization for Standardization (ISO) in accordance with conditions

standards,
that sense.

In order to promote i ational unification, IEC National Committees undertake to apply IEC International Standards
transparently to the maximum extent possible in their national and regional standards. Any divergence between the
IEC Standard and the corresponding national or regional standard shall be clearly indicated in the latter.

The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

Attention is drawn to the possibility that some of the elements of this PAS may be the subject of patent rights. The
IEC shall not be held responsible for identifying any or all such patent rights.
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FOREWORD

Although the mobile communication is spreading rapidly with a global scale in recent
years, the surface acoustic wave device is used, to the cellular phone that is used for
these widely. Wafers of the various single crystal piezoelectricity materials are used
for those devices. However, those standard is carried out individually between a
manufacturer and user, that is actual situation.

As the demands of single crystal wafers are increasing, it is indispensable to

standardize them such as the terms and definitions, test conditig asurement

methods of materials, and guide the use.

adps (WGs), and the
Working Group 5 (WG 5) is workir 8\ Prs i deliberation of the IEC

other hand, (@
was organized Wj

because only two countries; Germany and Japan, nominated experts to participate this

project. According to the IEC rule for the New Work Items Proposal, it is required to
start a new project that more than four P-member countries should noinate the name
of experts and this proposal failed. But, the Japanese National Committee for IEC/TC
49 decided to contine the work to draft this standard, even though it was not approved,
because we believed that this should be a very fundamental, useful and mandatory
documents. Therefore, Technical Committee of QIAJ cooperated to make out this work
and the draft was reviewed at the TC 49 Nara meeting, April, 2000 and recommended
as a PAS document (49/RVN/474). Finally, this document has been completed
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published as a standard of the Institute of Electronics, Informaion and Communication
Engineers and a technical standard of QIAJ.

This standard is a fruit of collecting wisdom in the field of advanced technology in
Japan and it is open for public as the Standard of the Institute of Electronics,
Informaion and Communication Engineers. And it is expected that this standard will
contribute to the development of technology in this fast growing field. This standard
will be submitted to the IEC in the track of IEC PAS (Publicly Available Specification)
for international circulation.

Finally, I would like to express my sincere appreciation to Mr,Kunihikg Nagali,
Chairman, all members of the 10th work sectional meeting (WG X0) of the Japanese
National Committee for IEC/TC 49 and Technical Committee o thely_efforts

develop this standard.

Mikio Takagi

Chairman
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Single crystal wafers applied for surface acoustic wave device -
Specification and measuring method

Introduction

A number of piezoelectric materials has become to use for surface acoustic wave (SAW)
filters and resonators according to increasing wide electrical application and production
demand. Until now, specifications for wafers were subjected to agreement between user and
supplier. By these circumstances, IEC meeting in 1996 held at Rotterdam, Holland had

IEC 61019-1-2:1993 Surface acoustic wave (SAW) resonators-Part 1: General information,
standard values and test conditions-Section2:Test conditions

IEC 61019-2:1995 Surface acoustic wave (SAW) resonators-Part 2: Guide to the use

IEC 61019-3:1991 Surface acoustic wave (SAW) resonators-Part 3: Standard outline and
lead connections.

IEC 60410 Sampling plans and procedures inspection by attributes
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3 Terms and definitions

3.1 Single crystals for SAW wafer

3.1.1 As-grown synthetic quartz crystal: Right handed or left handed single crystal quartz
grown hydrothermally. As-grown refers to the state of processing and indicates a state prior to
mechanical fabrication.

3.1.2 Lithium niobate: Single crystals described by chemical formula to LiNbO3 grown by
Czochralski method (crystal pulling method) or other growing method.

3.1.3 Lithium tantalate: Single crystals described by chemical formula to LiTaO3 grown by
Czochralski method (crystal pulling method) or other growing method.

3.1.4 Lithium tetraborate: Single crystals described by chemical forgs

by Czochralski method (crystal pulling method), vertical Bridgeman «
method.

3.2 Manufacturing lot: Lot consists of one LN, LT or LBO
crystal growth batch.

3.3 Terms and definiton related synthetic quartz

t: Thick@o
T1: PercentMrans

3.3.3 Inclusionss
light from a bN

3.3.5 Etch channel: An etch channel is a roughly cylindrical void that is present along
dislocation line after etching a quartz crystal.

3.3.6 Pinhole in seed: Pipe-like cavity along the dislocation (or line defects) within seed
created at initial duration of quartz crystal growth.

3.4 Terms and definiton related LN and LT crystal
3.4.1 Lattice constant: A length of one unit cell measured by X-ray using Bond method

3.4.2 Curie temperature: Phase transition temperature between ferroelectric and
paraelectric by thermal analysis or dielectric measurement

3.4.3 Single domain: In a state of same electrical polarization in ferroelectric crystal (i.e. LN
and LT).
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